CASARICO A., PROFETA P. and PRONZATO C. D. On the regional labour market determinants of female university enrolment in Europe, Regional Studies. This paper empirically investigates how young women's decisions of investing in post-secondary education are affected by labour market outcomes of older women living in the same region. EU-SILC data on educational decisions of women who completed secondary schooling are used and indicators of the regional labour market are constructed. Exploiting regional and time variability, it is found that the share of working women with young children, of women with managerial positions and the self-employed positively affect the probability to enrol. Significant effects of these variables for men are not found. las decisiones de las mujeres jóvenes de invertir en educación post-secundaria, con particular enfoque en el papel de las oportunidades de trabajo para las madres y las oportunidades de promoción para las mujeres mayores. Utilizamos la base de datos EU-SILC para medir las decisiones de las mujeres que acabaron la escuela secundaria. Construimos indicadores del mercado de trabajo regional y consideramos la variabilidad regional y temporal para identificar cómo las decisiones de las mujeres de invertir in educación post-secundaria responden a los cambios en estas medidas. Nuestros resultados muestran que el porcentaje de mujeres trabajadoras con hijos pequeños, de mujeres con posiciones gerentes o trabajadoras autónomas afectan positivamente a la probabilidad de invertir en educación. No observamos ningún efecto significativo para los hombres.
INTRODUCTION
Female education plays a key role in modern societies. The investment in human capital by women is seen as one of the triggers of the 'quiet revolution' that has characterized the US labour market starting from the 1970s (GOLDIN, 2006) . It is the key for female empowerment and for the rise in female bargaining power within the family (IYIGUN and WALSH, 2007 ; CHIAP- PORI et al., 2009) . Increasing education also raises the attachment to the labour market of mothers (BRATTI, 2003; CARNEIRO et al., 2013) and leads to the postponement of first births away from teenage motherhood (e.g. MONSTAD et al., 2008) . Prominently, maternal education is shown to have large effects on children's outcomes (HAVEMAN and WOLFE, 1995 , provide a useful survey) and it increases the time devoted to children in human capital enhancing activities (see the evidence provided by GURYAN et al., 2008; and RAMEY and RAMEY, 2010) .
Given the importance of female education, the study of its determinants is a crucial issue, especially for those countries in which human capital levels are still low and, therefore, there is room for improvement. This paper empirically investigates the role played by the labour market performance of older women on the choice of investing in post-secondary education of young women living in the same region.
The decision to acquire education is generally assumed to depend on the wage returns to education, but may also be driven by other elements influencing the broader returns to education, as argued by FREEMAN (1986) . The present paper focuses on two distinctive features of female labour market participation that may have important consequences on women's education decisions: first, the employment rate of mothers is below that of women of the same cohort without children; and second, women are under-represented in top positions. For instance, according to the European Commission database on women and men in decision-making, 1 in the EU-27 in 2012 women were only 14% of board members of the largest publicly listed companies, with only Norway reaching 42% of female representation. Among female employees, the proportion that holds a managerial position is 16%, while the corresponding value for men is 25%. In most countries women experience discontinuities in their employment, mainly related to childcare. Typically, interruptions follow child birth and have a different duration depending upon the birth order, the individual characteristics of the mother and, most importantly here, the geographic location. According to Organisation for Economic Co-operation and Development (OECD) data, in Denmark the average employment rate of women in the 25-49-year age cohort is 80%, while that of mothers in the same age group is 75%. In Germany and the UK the difference in employment rates across the two groups is between 15 and 20 percentage points. The more limited employment opportunities for mothers and the difficulties in progressing in their career have a potential negative impact on the decision to invest in education, an issue that has not been thoroughly explored before.
2 Frequent career interruptions reduce the time span over which women can benefit from the human capital acquired and they generate a higher depreciation of knowledge (MINCER and OFEK, 1982) ; furthermore, the likelihood of hitting the glass ceiling reduces the prospect of higher wages. However, at the time of their education decision, young women cannot accurately assess the impact of maternity or barriers to promotion on their return to education. 3 This paper argues that they can observe the labour market outcomes of older women who have acquired postsecondary education and who live in the same region. It is postulated that the decision to invest in education, besides being influenced by individual and family characteristics and by general features of the regional labour market, 4 is also affected by the labour market outcomes of older women living in the same region. Where the labour market opportunities for mothers are wider and where more women reach top positions, the incentives of younger women to pursue postsecondary education are stronger.
To study whether regional labour markets have an impact on young women's decisions to invest in education, a very simple model is first illustrated with the purpose of highlighting the main mechanisms at work. Data on the decision to invest in post-secondary education of young women between 17 and 21 years 2 Alessandra Casarico et al. old, who completed secondary schooling, are then used, which are drawn from EU-SILC data, a European Household Survey available for 2004-09. From the same survey labour market indicators at the regional level are constructed to capture labour market opportunities for mothers and career prospects or job promotions for women, using data on women with postsecondary education in the 25-45-year age group. Labour market opportunities for mothers are proxied by using the share of working mothers with young children, whereas career prospects are proxied by the share of women with managerial positions or in self-employment. Regional and time variability are exploited to identify how young women react in terms of educational investment to changes in these regional labour market indicators, controlling for standard labour market features, namely wages and unemployment, and for personal and family characteristics. It is found that the share of working women with young children, the share of women with managerial positions and the share of women in self-employment positively affect the probability that young women enrol in post-secondary education. This suggests that how favourable the regional labour market is to female careers and to mothers' employment is important for women's decision to invest in education. The same does not hold for men: if one builds the same indicators of regional labour market conditions using data on 25-45-year-old men, it is found that the decision of 17-21-year-old men to invest in education is not significantly affected by them. A series of checks is performed to assess the robustness of the results and it is found that they are stable also when one takes into account the issue of the mobility of students and graduates, when cross-gender indicators are included and when alternative specifications of the model are adopted to investigate in more details geographical specificities.
Previous contributions, though not focusing on women, have discussed the role of local labour market conditions on individual incentives to invest in higher education. Measures of local labour market conditions studied in the literature that may have an impact on the educational decisions are, for instance, unemployment and wages. The empirical evidence on the impact of local unemployment on the decision to enrol at the university is mixed. For example, BOZICK (2009) using US data finds that in areas (specified by the zip code) where unemployment is high and there are few jobs that require only a high-school diploma, youth have higher odds of entering college. BETTS and FARLAND (1995) find that an increase in the unemployment rates (measured at the level of the census region) of recent high-school graduates and of all adults are associated with increases in attendance to American two-year community colleges. PETRON- GOLO and SAN SEGUNDO (2002) focus on provinces in Spain and show that there is a positive effect of youth unemployment on the demand for education, whereas adult unemployment has a negative impact. CASQUEL and URIEL (2009), still focusing on Spain, show that higher unemployment rates diminish the probability of investing in post-compulsory education. RICE (1999) finds that participation rates in further education for both men and women are positively related to the local unemployment rate in England and Wales, measured at the level of the local education authority. MICKLEWRIGHT et al. (1990) and MESCHI et al. (2011) on UK data find no significant impact of local labour market conditions as measured by wages and unemployment at the local education authority level on enrolment. Interestingly, there may also be heterogeneous effects across gender of local labour market conditions on the human capital investment decision. CLARK (2011) focuses on regions in England and finds that youth unemployment has a large positive effect on boys' enrolment, whereas for girls the effect is smaller and examination performance seems to be a more important variable. BRADLEY and TAYLOR (1996) focus on the stock of high-skill workers and find that this indicator affects the economic performance of the local economy and thus it feeds back on the stock of high-skill workers.
A different strand of the literature in the area of gender has emphasized that local conditions are particularly important for women's labour supply decision: FOGLI and VELDKAMP (2011) suggest that women learn about the effects of maternal employment by observing nearby older women who are employed and show that this learning process has an impact on their labour supply. They do not consider the decision of acquiring education, though.
The identification of the relevant local labour market is of course critical in the analysis. All the papers investigating the role of local labour markets on educational decisions are cited before developing a single-country study and using data disaggregated at the regional, province or local authority level to perform their empirical analysis. This paper, instead, develops a multi-country study focused on Europe and chooses the maximum level of disaggregation allowed by data availability: namely, the focus is on European regions using the NUTS-1 level of disaggregation as implemented in EU-SILC. On the one hand, these regions may constitute a reasonable indicator of labour markets that those who have acquired post-secondary education look at, taking into account the high mobility that characterizes the highly skilled.
5 To corroborate this approach, the robustness analysis also includes labour market indicators of neighbouring regions and the limitations stemming from the potential mobility of students across regions are discussed. On the other hand, some of the previously mentioned studies consider local labour markets smaller than NUTS-1. Data availability prevents the analysis from being conducted at a lower level of disaggregation. However, this limitation should not crucially challenge the validity of the empirical results to the extent that On the Regional Labour Market Determinants of Female University Enrolment in Europestudents care more about across-region, rather than within-region, variability.
The paper is organized as follows. The next section introduces the illustrative model; the third section contains the empirical strategy; the fourth section presents the data; the fifth section shows the results and the robustness analyses; and the sixth section concludes.
THE FEMALE DECISION TO INVEST IN EDUCATION
To illustrate the potential impact of maternity and barriers to job promotion on decisions about education, the following set-up is introduced. The economy lasts for two periods and is populated only by women. 6 The total size of the population is normalized at 1 and the population growth rate is set to zero. Women are heterogeneous in a i , which captures the time cost of investing in education for woman i and it is distributed on the interval (0, a] with continuous density function f · ( ). The lower a i , the shorter the time required to become skilled, the more talented the woman and the lower the foregone earnings. Each woman knows her own a i . In the first period women decide whether to invest in education or not. If they acquire education, they devote a share a i of the first period to the acquisition of education and they become skilled, earning a unit wage w s 1 for the remaining period (1 − a i ) if they find employment, which will happen with probability g s . Alternatively, they remain unemployed with probability (1 − g s ), earning an income equal to zero. If women do not invest, they remain unskilled and, if they find a job, which will happen with probability g u ≤ g s , they start working immediately and receive a salary equal to w u for the first period, with w u , w s 1 . If they remain unemployed, an event that occurs with probability (1 − g u ), their earnings are null. In the second period, all skilled and unskilled women have a child to whom they have to dedicate care time ct. If skilled and unskilled women work, which happens with probability g s and g u , respectively, their labour supply is 1 − ct. Thus, the higher the care time, the lower the labour supply of mothers. If women are unemployed, their income is zero and they look after the child directly, which does not involve any monetary cost. When working, skilled women may be promoted and receive a higher second period wage w s 2 . w s 1 with probability p. Unskilled women earn the wage rate w u also in the second period. All wage rates are exogenously given.
Women maximize a utility function which is linear in consumption. The decision to invest or not in education is thus based on the comparison between the expected consumption possibilities of a skilled worker and of an unskilled worker. It is assumed that consumption takes place at the end of the second period and that wages can be transferred to it at the interest rate k.
Consider first the expected consumption possibilities Ec i of a skilled worker i. They read as follows:
where all the variables have the meaning elucidated above and where the probability to be employed is collected, since, as already stated, it is assumed to be the same in the two periods.
If an unskilled woman is now considered, her expected consumption possibilities can be written as follows:
A woman will find it profitable to invest in education if:
Comparing (1) and (2), one can identify the threshold level of the time cost of acquiring human capital a i , such that a woman finds it profitable to invest in education and become skilled:
Rewriting (3), it can be said that a woman will find it profitable to invest in education if:
Women characterized by a time to invest in education a i ≤â will be better off if they invest in education, whereas all those with a i >â will be better off if they remain unskilled.
It is straightforward to note that the higher the probability of employment for skilled workers compared with unskilled ones (alternatively, the lower the probability of being unemployed for skilled workers relative to unskilled ones), the stronger the incentives to acquire human capital. In addition, the larger the first period wage premium z = w s 1 /w u , the largerâ and the stronger the incentives to invest in education. These relationships motivate the inclusion of measures of wages and of unemployment according to the educational level in the empirical analysis. However, the focus here is on the role in the education decision of the probability to be promoted p and of maternal care time ct. Recalling that w s 2 . w s 1 , from equation (3) it is clear that an increase in p decreases the a i level necessary for a woman to find it profitable to invest in education. Indeed, ∂â/∂p . 0 and more women will find it profitable to invest in education. As to the role of ct, given that (1 − p)w s 1 + pw s 2 − w u . 0, it is found that ∂â/∂ct , 0: an increase in maternal care time ct corresponds to a reduction in (1 − ct), i.e. a decrease in the labour supply of mothers. The variable ct can be used as an indicator of labour market opportunities for 4
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mothers with young children. If the latter decrease, the incentives to invest in education are lower. As men generally do not reduce their labour supply for care duties, it is expected that care time does not affect male decisions to invest in education, 7 while the opportunities to progress in the career should also play a role for men's decisions, and likewise wages and unemployment.
Now that the main mechanisms at work have been illustrated, this section now turns to the empirical analysis. The focus is on decisions taken by young women living in European regions. The educational outcome considered is the decision to attend post-secondary education. To capture the two main variables identified in this explorative section, i.e. the probability of progressing in the career and time mothers have to devote to their children, data on the share of women in managerial positions and in self-employment, and the share of working mothers, will be used, as will be detailed in the fourth section.
EMPIRICAL METHODS
The decision to invest in post-secondary education is defined as follows:
where Y * i is a latent variable that captures the probability of a young woman i to invest in post-secondary education. If Y * i . 0, the young woman invests in post-secondary education, which is observed when
e. the young woman does not invest in postsecondary education. The decision to invest in postsecondary education Y i is only taken and observed once, making the data individual cross-sectional. However, one can exploit the panel nature of the variables of interest W rt and L rt , which may be observed over time for a given European region. W rt represents the probability of having a high-skill job, L rt the labour market opportunities for women with young children. They are measured at the regional level r, in different years t. Both are considered as determinants of the individual propensity to invest in education, given the underlying decisional process described in the second section. X rt includes other characteristics of the local labour market that may influence the decision to invest in education: more precisely, different measures of wages and unemployment are controlled for. Z i is a vector containing information about the family background of woman S t ; S t is a vector of time dummies; and q r is a random error at the regional level r, normally distributed, which captures unobserved characteristics of young women belonging to the same region r. Finally, v i is the individual error that follows a logistic cumulative distribution.
The model is estimated using maximum likelihood. Women between 17 and 21 years of age, who complete secondary schooling during the year of the interview or the previous one, and for whom current education decisions are observed, were selected. The outcome variable is a binary variable equal to 1 if the woman states that she is attending a post-secondary educational course (International Standard Classification of Education (ISCED) 4 and 5), and 0 otherwise. Post-secondary education includes tertiary and non-tertiary education (e.g. vocational studies). More than 90% of women in the sample who are attending post-secondary education are actually attending tertiary education. Their enrolment decision is observed only once, just after the end of secondary schooling. Also selected is a similar sample of young men to test whether the indicators going to be specified have a role in determining their decision to invest in post-secondary education.
DATA, SAMPLE AND DEFINITIONS
The main aim of the paper is to assess the impact that the key factors identified in the second section -the probability of having a high-skilled job and the labour market opportunities for women with young children -have on the probability that a young woman enrols in post-secondary education. The same analysis was then performed on the sample of men to investigate whether local labour market conditions generate heterogeneous effects according to gender.
The analysis is conducted at the regional NUTS-1 level as implemented in EU-SILC. 8 To construct indicators of local labour market conditions, EU-SILC data, using cross-sectional frequency weights, are employed, which make the indicators representative at the regional level. Indicators are calculated with reference to women aged between 25 and 45 years with On the Regional Labour Market Determinants of Female University Enrolment in Europe 5 post-secondary education: they are considered as the group of population that young women may look at when making their educational choice, in order to form an opinion about their own career opportunities and the possibility to reconcile family and work. First, to capture the likelihood of working in a high-skill job (W rt ), the regional percentage of working women in managerial positions (i.e., with supervisory duties) is included. 9 Second, to capture the labour market opportunities of mothers with young children (L rt ), the ratio between the number of working mothers who have children younger than five years and the number of mothers of children younger than five are used at the regional level. The number of working mothers with young children may depend on a variety of factors that cannot be disentangled, e.g. the presence and length of career interruptions, the availability of jobs for women (especially in the service sector, which generally employs a larger share of women), the existence of a pool of women with the appropriate skills for the labour force needs, adequate child care support, as well as positive attitudes towards working mothers. All these factors may be at work in the data.
Finally, the regional share of women working as selfemployed is also considered. Female self-employment has a double interpretation according to the existing literature: on the one hand, self-employment can be seen as a strategy to balance family and career (WELLING- TON, 2006 ) and as a measure of career opportunities available to educated women. 10 According to the results of this literature, a higher percentage of educated women working as self-employed should positively influence the incentives to invest in education. On the other hand, a large fraction of self-employed women could signal limited labour market opportunities for women, with negative repercussions on their incentives to invest in education.
11 This indicator is included in the regression: given that one is only measuring selfemployment among women with post-secondary education, a higher share of self-employed women is interpreted as a positive labour market signal and therefore as an additional indicator of career opportunities for women, besides the share of women with managerial positions.
12
By employing the empirical strategies outlined in the third section, the aim is to test whether young women living in regions in which local labour market conditions -as captured by the three indicators just describedare more favourable are more likely to attend postsecondary education.
The authors are aware of the typical identification problems in this type of analysis, mainly reverse causality and omitted variable bias. Given that the impact of regional labour market conditions of women in the age group 25-45 years on the education decision of women in the age group 17-21 years is being assessed, reverse causality should not be an issue. To limit the bias by variable omission, a number of control variables are included, some at the regional and some at the individual level. Starting from regional controls, as suggested by the literature and by the illustrative model, it is important to control for wages and unemployment, which may be correlated with the labour market indicators proposed in the paper. More precisely, one controls for the regional unemployment rate and for the average regional wage in a full time job, calculated for 25-45-year-old women with post-secondary education and with secondary education only, in order to capture a premium in terms of reduced unemployment rates and in terms of higher wages for women who attend postsecondary education. In calculating a measure of wages, a difficulty is encountered, as the different national institutions carrying out the survey collect information on this variable in different ways: net or gross, monthly or annual amounts. After dividing the annual amounts by 12, in order to take into account these differences, dummy variables are included that indicate whether wage is measured annually, in net or gross terms, rather on a monthly basis in net terms (excluded category). The same indicators are constructed for men.
Note that while part of the variability in the regional indicators is due to genuine differences across regions and over time, part of it is simply due to the sampling procedure. Sampling variability may have quite severe consequences on indicators of regions with a small number of observations in the survey, and on indicators constructed on a subsample of the population (e.g., parents with children younger than five years old). In order to clean the data, regions-years that display outside values are excluded when considering the whole regional distribution of each indicator.
13
The final sample is composed of 10 007 women and 10 213 men, in 89 and 93 European regions, respectively, and in 23 countries.
14 On average, there is a sample of 112 women and 108 men for each region. Each region is observed four times, on average.
Turning now to the controls at the household level, the mother's and father's level of education, the mother's employment status, the household disposable income, the number of siblings in the household, whether the young woman or man lives out of the parental home, with two parents, or only with one parent are included. More importantly, one controls for the mother (father) being a manager or self-employed, in order to make sure that the effect of the regional labour market variables is not due to the parental position in the labour market. Note that information about the parental background is only completely observable for young women or men living with both parents. Thus, in all other cases the modal category of education and work is imputed. 15 Finally, dummy variables indicating the season of the interview are included: young individuals interviewed in the fall may be more likely to attend an educational course compared with young individuals interviewed before the start of the 6 Alessandra Casarico et al.
academic year (since they are not enrolled yet) or later in the academic year (if, for instance, they have dropped out), and the timing of the interview can be systematically different from one country to another. Year dummies are also included to take into account the time trend. Tables 1 and 2 show summary statistics for individual and regional variables, respectively. Note that women are on average more likely to invest in post-secondary education than men. The personal characteristics are quite similar for men and women, apart from the proportion of young people living on their own, which is higher among women. There is also a higher percentage of men in managerial positions and in self-employment, and fathers with young children are more likely to work than mothers (Table 2 ). These data are consistent with the closing (or even reversing) of the gender gap in education not being accompanied by a reduction of gender gaps in careers (e.g. OECD, 2012; WORLD ECONOMIC FORUM, 2013). Table 2 also shows that the indicators vary across regions (as confirmed by the standard deviations in parentheses), which is important since the aim is to exploit the variability of the local labour market characteristics across regions to perform the estimation. Table 3 shows the main results for the samples of women and men. A positive and significant association is found between female participation in post-secondary education and both the percentage of women in managerial positions and the percentage of working mothers with young children. The coefficient on selfemployment turns out to be positive and significant too. These indicators of regional labour markets are not significant for men.
RESULTS
The results confirm that the measures matter for the female decision of investing in education and support the claim that the outcome of older women on the labour market influences the decision to acquire postsecondary education of younger women. The fact that the share of working fathers with young children does not play a significant role for young men's decisions can be due to career interruptions related to care duties playing a minor role in men's labour market performance. As far as career prospects are concerned, though in principle they should matter also for men's choices, no evidence supporting it is found. Note, however, that as the results in Table 5 make clear, the share of managers has a positive impact on the male decision to acquire education when the mother has post-secondary education.
A context in which more women with post-secondary education reach top positions and in which mothers can more easily achieve work-life balance has a positive impact on the young women's perceptions on their future performance on the labour market, and therefore 
Note: Indicators are constructed employing samples of women/men (25-45 years old) with post-secondary education or secondary education. 'Managerial positions' is the share of working women/ men in managerial positions; 'Working parents' is the share of mothers/fathers -among mothers/fathers with the youngest child younger than 5 years old -who work; 'Self-employment' is the share of working women/men in self-employment; 'Unemployment rate' is the share of unemployed women/men; 'Monthly wage' is the average monthly wage for women/men in a full-time job. All indicators were constructed using survey weights. Average regional values are reported together with standard deviations in parentheses. Note: Effects of female (male) indicators on the female (male) decision to enrol in postsecondary education, estimated through logistic regressions with random effects at the regional level; significance of the estimated coefficients: ***significant at the 1% level, **at 5% and *at 10%. The unit of measurement of wage is €1000; the unit of measurement of income is €10 000; the unit of measurement of the regional labour market indicators (managerial positions, working parents, self-employment and unemployment rate) is 10 percentage points. 'Wage measured annually (net)' is a dummy variable equal to 1 if the wage is measured on an annual basis, in net terms; 'Wage measured annually (gross)' is a dummy variable equal to 1 if the wage is measured on an annual basis, in gross terms; reference category: wage measured on a monthly basis, in gross terms. Reference category for the year of the interview: 2004; for the month of interview: July-September.
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it encourages their educational choice. Note that this significant effect for women is found also controlling for the measures of wages and unemployment, and for family characteristics. On the contrary, the measures of unemployment rates and average wages included in the analysis do not add further significant explanatory power on educational choices of both women and men. Individual/family characteristics seem, on the contrary, to play a relevant role in the educational decision for both young women and men. This is not new in the empirical literature which generally finds a strong impact of family background on educational outcomes (HAVEMAN and WOLFE, 1995) . For both women and men a strong positive effect of parents' post-secondary and secondary education (compared to parents with lower levels of education), household income, having a working mother, having the same-sex parent who is a manager, and a negative effect of age and the number of siblings are found. Young individuals living with only one parent are less likely to attend postsecondary education than individuals living with two parents. The effect of living alone on the probability of being in post-secondary education is different for young women and men, being negative for women and positive for men. This suggests that, on average, young men are more likely to be out of the parental household for the purpose of studying. Finally, no evidence is found of a time trend. The timing of the interview is instead significant: individuals interviewed during the summer are less likely to be enrolled, which can be explained by the fact that the academic year usually starts in fall and therefore young women and men may have not enrolled yet or they may have already dropped out.
Further analyses
This section performs robustness checks focusing on the issue of the mobility of students and graduates, on the role of parental education and on the impact of 
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indicators of the other gender. Finally, alternative specifications of the model are experimented with to investigate geographical specificities in more detail.
Mobility of students and graduates. One of the main challenges for the study is the lack of information about the mobility decisions of students. Table 4 tries to explore this issue further. A first problem may arise when it is assumed that young people observed in post-secondary education in a certain region at a given point in time were attending secondary school in that region one year before. In fact some of them may have attended secondary school in another region (and thus have observed the local labour market of that region) and may have moved after completion of the secondary school. In this case, one may risk associating the decision of investing in post-secondary education to the 'wrong' labour market conditions, namely, the ones characterizing the current region of residence rather than the past region of residence. In order to take this issue into account, the model is re-estimated excluding young people living on their own, under the assumption that young people residing with at least one parent while they are acquiring post-secondary education were residing with them also in the previous year and that the parent would not change residence and move to the place of study of the son or daughter. Table 4a confirms the positive effect of the key indicators -the share of women holding managerial position, the share of working mothers with young children and the share of women who are in self-employment -on the decision of attending post-secondary education for Note: (a) Effects of female (male) indicators on the female (male) decision to enrol in postsecondary education estimated through logistic regressions with random effects at the regional level. (b) Effects of female (male) indicators on the female (male) decision to enrol in post-secondary education and to move (reference category: not studying -not moving), estimated through multinomial logit models. (c) Effects of female (male) indicatorsconstructed for each region and for the neighbouring regions -on the female (male) decision to enrol in post-secondary education, estimated through logistic regressions with random effects at the regional level. Significance of the estimated coefficients: ***significant at the 1% level, **at 5% and *at 10%. All other control variables (see Table 3 ) are included but coefficients are not reported. The unit of measurement of wage is €1000; the unit of measurement of the regional labour market indicators (managerial positions, working parents, self-employment and unemployment rate) is 10 percentage points.
10 Alessandra Casarico et al.
young women. It is also confirmed that none of these indicators is significant for men, whereas a negative and significant effect of wages earned by workers holding only a secondary school degree emerges for young men, indicating that an increase in returns to not acquiring post-secondary education reduces the incentives to undertake the investment. A second issue, related to the first, concerns the fact that one cannot observe individuals who left their parental home for studying. In addition, there is no information on how this phenomenon is associated with the labour market conditions of the region of origin. In order to investigate the issue, the longitudinal component of the data set is exploited and a multinomial logit estimation is adopted. Households are selected which are observed for two consecutive waves and which, in the first wave, have a young woman or man studying and completing secondary school; in the second wave that young woman or man is either still in the household (studying or not) or s/he is not in the household anymore (i.e., s/he left home). 16% of young women and 14% of young men leave home after completing secondary schooling. Although it is not known whether leaving the parental home is associated with the decision of studying or not, the analysis delivers interesting insights to address the general issue of students' mobility. Table 4b examines the effect of the labour market indicators on the decision of studying without moving (i.e., while residing in the same household for two consecutive years) and of moving (the reason is not known: to study, to work or for family formation), with respect to the decision of not studying and not moving. The results suggest a positive association between the key local labour market indicators and the probability of studying, and a negative relationship between them and the probability of moving out of parental home for both women and men. Though the estimated effects are of the expected sign, they are rarely significant, which could be to do with the small sample size available to perform this analysis. It is also Note: Effects of female (male) indicators on the female (male) decision to enrol in postsecondary education, by mother's level of education, estimated through logistic regressions with random effects at the regional level; significance of the estimated coefficients: ***significant at the 1% level, **at 5% and *at 10%. MPS, mother has postsecondary education. All other control variables (see Table 3 ) are included but coefficients are not reported. The unit of measurement of wage is €1000; the unit of measurement of the regional labour market indicators (managerial positions, working parents, self-employment and unemployment rate) is 10 percentage points.
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found that a high unemployment rate for male workers with secondary education increases the probability of moving out for men, whereas an increase in wages earned by women with post-secondary degrees increases the probability of young women to move out of the parental home. A further issue is related to graduates' mobility. Young women and men can take their educational decisions not only looking at their regions, but also looking at other geographically close regions to which they could easily migrate after completing post-secondary education. To address this issue, and in the spirit of VENHORST et al. (2010 VENHORST et al. ( , 2011 , included in the main econometric specification are the labour market indicators of neighbouring regions as additional controls. For every region the average value of the regional indicators for all neighbouring regions is calculated. Table 4c shows that the results are confirmed. Also note that the labour market indicators of the neighbouring regions are not significant. This could be explained by the fact that the regions of focus are quite large. The only exception is the monthly wage of women with post-secondary education, which has a positive impact on the educational choice of women in the neighbouring region.
The role of parental education. Parental education is strongly associated with the probability of being in post-secondary education, as the results in Table 3 show. Table 5 investigates whether mother's education reinforces or mitigates the effects of local labour market indicators by including among the regressors the interaction between the local labour market indicators (our key three indicators plus wages and unemployment) and the mother having acquired post-secondary education. 16 A positive effect of the share of working mothers and the share of women in self-employment on women's educational choice is still observed, whereas for both women and men a positive effect of the share of women (men) with a managerial position is found if the mother has acquired post-secondary education (the overall coefficient is 0.490 and significant for women and it is 0.225 and significant for men). Note too that wages earned by female and male workers with post-secondary education have a lower effect on Note: Effects of female and male indicators on the female (male) decision to enrol in postsecondary education estimated through logistic regressions with random effects at the regional level; significance of the estimated coefficients: ***significant at the 1% level, **at 5% and *at 10%. All other control variables (see Table 3 ) are included but coefficients are not reported. The unit of measurement of wage is €1000; the unit of measurement of the regional labour market indicators (managerial positions, working parents, self-employment and unemployment rate) is 10 percentage points.
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the educational decision of young women and men if their mother has post-secondary education. This result suggests that maternal education is probably a mediating factor: well-educated mothers are more aware of the possibility of having a successful career and they influence strongly their children's decisions.
Indicators of the other gender. Two possible relevant channels through which the indicators calculated for women may affect male decisions and vice versa were investigated: the role of the marriage market and the possible competition between men and women in the labour market. One could argue that a higher probability of finding a spouse with good career opportunities may induce individuals to invest in education.
One could also observe that higher career opportunities for men may limit women's chances of securing good jobs, and thus reduce women's incentives to invest in education, if there is labour market competition between men and women for high-quality jobs (NOBACK et al., 2013) . To address these issues, Table 6 introduces the share of working fathers (mothers) and the share of men (women) in managerial positions and in self-employment, as well as the other regional control variables, as possible determinants of a young woman's (man's) decision to participate in post-secondary education. The results of the main analysis are confirmed: managerial positions, working mothers and female self-employment are positively associated with the probability of studying for women. A negative effect of wages earned by women with only secondary education on the probability to acquire post-secondary education is also found, which is again consistent with the view that a relative increase in returns to not studying decreases the attractiveness of acquiring post-secondary On the Regional Labour Market Determinants of Female University Enrolment in Europe 13 education. Concerning the relationship between the decisions made by individuals of one gender and the indicators calculated for the other gender, a positive association is found between the share of working mothers and the probability of studying for men. Moreover, a negative effect of wages earned by men with post-secondary education on the probability of studying for young women is found, which could be in line with the effect underlined by NOBACK et al. (2013) . Note: (a-c) Effects of female (male) indicators on the female (male) decision to enrol in postsecondary education, estimated through logistic regressions with random effects at the regional level; significance of the estimated coefficients: ***significant at the 1% level, **at 5% and *at 10%. (d) Simulated effects of female (male) indicators on the female (male) decision to enrol in post-secondary education. RS, region size. All other control variables (see Table 3 ) are included but coefficients are not reported. The unit of measurement of wage is €1000; the unit of measurement of the regional labour market indicators (managerial positions, working parents, self-employment and unemployment rate) is 10 percentage points. labour market for future graduates (in the absence of finer disaggregations). As a robustness check for the argument, however, the analysis is also performed at the country level. Table 7 (a) shows that at the country level there is some evidence of a positive impact of the labour market indicators, but the effects are much less precisely estimated. Note that within country differences, which are quite pronounced in some European countries, are better captured by the analysis conducted at the regional level rather than by a study at the national level. Italy, for instance, shows substantial differences among the South and the North of the country in all local labour market indicators (see CASARICO and PROFETA, 2010) . A second issue concerns the construction of the labour market indicators. As already said, regions showing outside values were dropped from the analysis. As a further robustness check only regions are included in which there is at least a minimum number of women, who are 25-45 years old, and have either post-secondary or secondary education in a certain year in order to construct the indicators. By excluding regions for which the data include fewer than 200 women, a positive and significant relationship between the share of women with managerial position and in self-employment and the decision to invest in education is still found, whereas the coefficient of the share of working mothers loses its significance (Table 7(b)) .
Third, it is studied whether the effects of local labour market indicators are similar across regions with a different population size. By replicating the analyses (Table 7 (c)) including, among the regressors, the size of the population and the interactions between the size of the population and the main explanatory variables, some evidence of heterogeneous effects across regions of different size is found, although coefficients are not very precisely estimated. If one jointly considers the coefficients of the main explanatory variables and of the interaction terms with the regional size, population thresholds can be identified at which the explanatory variables become significant in explaining the educational decision: the share of women in managerial positions matter more in large regions, whereas the share of working mothers has a stronger effect in smaller regions. 17 Note that the size of the region is not significant per se, suggesting that the educational choice does not differ across regions of different population size.
Finally, despite the large sample size, the variability exploited in the model is only due to variation in the indicators across 90 regions and six years. The regional effect is then identified only by averaging at most six points in time. This feature may influence the efficiency of the employed estimator. Simulations are thus performed to understand how this could affect the results. The sample is first split into two parts: in each region, the observations are randomly divided in two subsamples, and the parameters of interest for each of them are estimated. The regions are then split randomly into two subsamples and two other sets of parameters are estimated. Since each subsample is half of the original one, the bias should be double that in the original sample. Therefore, for each effect of interest, the average of the four estimated parameters is subtract from twice the estimated effect in the main specification (Table 3 ). This procedure allows us to eliminate the bias of the main specification (DHAENE and JOCHMANS, 2010; ARELLANO and BONHOMME, 2011) . Table 7 (d) shows that the derived effects are rather close to the estimated effects.
CONCLUSIONS
This paper studies whether regional labour market conditions as measured by the share of women in managerial position, the share of women who are selfemployed, and the share of working mothers with young children have an impact on young women's decisions to invest in education. To construct the indicators, the outcomes of women in the 25-45-year age group who have acquired post-secondary education and who live in the same region of Europe in which young women taking the education decision live are examined. It is found that the share of working women with young children, the share of women in managerial positions and that of the self-employed positively affect the probability that women participate in post-secondary education. The same does not hold for men, unless they have a highly educated mother, in which case the share of men in managerial positions is positive and significant for their decision to acquire post-secondary education. It is also found that family characteristics influence significantly the decision to acquire education for both men and women, as the existing literature suggests. These results are robust to numerous validity checks involving the mobility of students and graduates, the impact of indicators of the other gender and the role of different geographical specifications.
This paper contributes to a better understanding of the potential role of regional labour market conditions on the female decision to enrol in post-secondary education. This is a crucial issue, especially in countries where human capital is scarce. The findings also suggest that measures which improve regional labour market conditions for female workers may generate positive feedback effects on women's decisions to invest in education. and the Household: Theory and Application', Collegio Carlo Alberto, Turin; at the COSME-FEDEA workshop on 'Gender Economics', Madrid; at the Dondena internal seminar; at the Department of Economics, University of Turin; at the First Bank of Italy-Dondena-Igier workshop; and at the Alp-Pop Conference, La Thuile. The authors thank all the conference and seminar participants for useful suggestions. All the remaining errors are those of the authors alone.
